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(54) CPIOC05 PEMOHTA OBCAflHblX KO- 

/10HH 

(57) Mcno/>b30B3HMe: peMOHT ynacTKOB c o^a- 
raMM paapyuieHMfl m Ae<t>eicTaMW b cieHicax o5- 
caAHux KonoHH. CymHocTb M3o6peTeHMfl: 
noA6npa»OT MM/iMHAptwecicMft naTpy6ox pac- 
MeTMoro nepMMeTpa, A*nHa KOTbporo 6o/ibuie 



BHyipeHHero AwaMeTpa 2 peMOHmpyeMoro 
ynacTKa o6caAHOfi ko/iohhu, a aamh3 naTpy6- 
ica 6o/ibUie ahmhu MHTepaana nospOKA^HMA . 
npon3B0A«T nonepeMHyio fle<t>opMauuK> naT- 
py6xa no Bcefi A"WHe ao noiepw ycToftMMBO- 
cm, <t>MKcaunK> ero b 3tom nono*eHnn, cnycic 
b CKBaxcuHy m ycTBHOBicy b 30He noBpexae- 
HMD nyTeM 4>n»ccaTopoB. ripti 3tom MaTepna/i 
naTpytixa BuSwpaioT no MOAy>«o ynpyrocTM - 
E. KOTOpbift onpeAe/iniOT M3 cooTHOuieHwa: 

E« 1 4 ^ j , rAe P - KOHTarrHoe AaB/ieHvie 
(h/R) 1V * 

naTpyGica Ha ctchkm o6caAwoA ko/iohhu: h - 
ToniuwHa CTeHKM naTpy&ca; R - paAwyc BHyT- 

peHHeA CTCHKM 06C3AH0ft KOflOHHbl. 4 M/l. 
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W3o6peTeHne otkocmtc« k TexMo/iorwn 6uTb Mcnonb3oaaH3 BUCOKOKaMecTeeHHan 3a- 

peMOHTHwx pa6oT a He4>TeAo6uBaiomeH npo- KaAennasi cranb. cTexJion/iacTMK m Apynae mb- 

muidachhoctm. a mmchho, k cnoco6aM amkbm- Tepwanw, xapaKTepM3yK>m»ie TeM, mto 

AauMH ynacTicoB c osaraMM paapyuieHnn m HanpsxceHM*. B03HMxaioiuHe b hmx nocne no- 

Ae<t>eiaaMM b CTeHKax o6c3Ahux ko/iohh. 5 repw ycTOMMMBOCTM, He npeeuujaiOT npeAe/ios 

Ue/ib M3o6peTeHMR - noauuieHMe a<Jwt>ex- ' TeicysecTii abhhux MaTepwaflOB. T.e. coot- 

tmbhoctm peMOHTHux pa6oT m oGecneMeHMe aeTCTByioT ynpyrwM Ae<|>opM3UMHM 3tmx M3Te- 

paenoMepHoro npMxaTMa naTpyGxa no see* puaiOB. 

ero A^MHe k o6c3ahom wmiohhb npn ynpome- 3aTeM npoM3BOA«T nonepeMHyio Ae*op- 

hum npouecca ycTaHOBKM naTpy6ica as CMeT 1 <> mbumk) naTpy6xa no see* AnMHe ao noTepw 

MCWHOMeMMfl AOnO/IHWTenbHOrO B03ACMCTBM* yCTOHMMBOCTM M 4>MKCaUMIO ero B 3TOM cocto- 

hb Nero. shmm. Ann 3Toro naTpy6oic 1 noaaiOT Ha bxoa 

Ha 4>wr. 1 M3o6pa5K6HO ycTpbftCTBb Ann onpaexn 2 npoTaraaaiomero ycTpowcTBa c 
npnaeAeHMfl naipyGlca b cocTonHMe noTcpvi npeABspMTenbHO.BiuiioMeHHUM ABMraTeneM6, 
ycroftMHBOCTMr hb <J>wr. 2 ™ ceMeHMe A- A Hd 4>Mr. 15 nepCAawiUHM BpameHMe na ponnwi 4 c no- 
1 ; Hd $wr. 3 - ceneHMe B-B Ha 4>w\ 1 ; Ha <J>wr. / moiumo MOxaHMHecxoro npnaoAa 5. Po/imkm 4 
4-naTpy6ox < 3a<twiKCMpoBaHHWHBCOCTOJiHHM aaxBaruaaioT naTpy6oK m npomniBaiOT ero 
noTepH ycToftMMBocTM. BHyrpbicoHMMecKOMonpaBKM2ycTpoftCTBa.no 

ycTpoftCTBO Ann npMBeAeHMn nafpy6K3 1 • Mepe abmjkghmji naTpy6xa bao/ik BHyTpeHHeft 
b cocro«Hne noTepw ycroMHM boctm - npoTnrM- 20 noBfipxHOCTM nocreneHHO yeenMMMBaeTcn pa- 
BawmeiB ycrpoftCTBo - npeACTawweT co6om AwanbHan Harpy3Ka. AencTeyioman hb Hero co 
KOHMMtcicyio onpaary 2 c <t>opMOo6pa3yiomMM cropoHu onpaBKH Ma-3a yMeHbtueHwa ee Awa- 
crepKHeM 3 m ponMicaMM 4 f 3aKpenneHHUMM MOTpa. MaaecTHO, hto tohkmc ynpyrne o6onoH- 
no AnifHe onpaaxM. Po/iuxm 4 c&naaHbi c Mexa- km noA acmctbhcm paAuanbHOM Harpy3KM 
HMMecKMM npMBOAOH 5, BpameHMe Ha koto putt 25 repniOT ycTOMMMBOCTb, nepexoA* k HOBOMy co- 
nepeAaeTcn ABMraTeneM 6. nocne npMBeAe- cto«hmk> paBHOBecMn c BunyioiocTbio. 
HM«naTpy6KaBcocTonHMenoTepMycTO&HMBO- o6pameHHOM k ueHTpa/ibHotf ocm umamhaps. 
ctm npM noMOiUM AaHHoro ycrpoftCTBa oh flnn o6ecneMeHMfl nepexoAa naTpy6xa b co- 
4»MKCMpyeTpA b 3tom coctosihmm nocpeACTBOM cTOAHne noTepM ycTOMMM boctm cnyjKMT <J»op- 
^MKcaTopoa 7 t coeAMHeHHbix Me*Ay co6pfi 30 Mop^paaytoiuMM CTepxeHb 3. kotopum 
crepxcHRMM 8. FIpmboa 5 npeACTaa/i «eT M3 ce- KOHueHTpMpyeT paAwa/i bHyio Harpy3Ky Ha naT- 
6a aytwaTyio nepeAasy c oahom aeAymen 9 m py5oK. TepntoimiM y cto mmm b ocTb. Aa/ibHeft- 
AByMn eeAOMUMM uiecTepHUMM 10. 11. BeAy- tuan npoTnxxa naTpy6xa cenaaHa c 
man uiecrepHn 9 ycraKoaneHa Wa buxoahom npoAO/oKawiuviMcn yae/iMMeHweM paAwanbHOH 
aany 12 ABMraTe/in 6; na sany 13 aepxHeft 35 Harpy3KMM npH80AMTKyBenMMeHMK>fibinyKno* 
BeAOMOMiuecTepHMycTaHOB/ieHKpa.MHMMBep- ctm o6onoMKM naTpy6xa. noTepnBiueM ycTofi- 
xhmm po/iMK 4, a Ha Ba/iy 14 HMXHew BeAOMOM MMBOCTb, a pe3ynbTaTe Mero pa3Mepw 
ujecTepHM KpaftHMft hmxhmA ponMK 4. Po/imkm naTpy6xa 6y Ayr coot bctct b o BaTb TpaHcnopT- 
4 (m BepxHwe, m HM)KHMe) CBA3aHHbie npMBOA" hum pa3MepaM Ten. cnycxaeMwx b cKBaacMHy. 
hum peMHeM 15. PortMKM 4, He CBfl3aHH«e c 40 b momcht. AOCTMxeHMfl naTpy6K0M TpaHcnop- 
eanaMM 13 m 14. BunonHeHu ynpyroanacTMM- * thux paaMepos oh npoTnnyiBaeTcn k KOHuy 
humm m/ih noAnpy^KMHeHu 8 pe3ynbT3Te nero onpaBKH 2 m Ha buxoab Ma Hee CTnrMBaeTcn 
ohm oTcnexMaaioT Ae<t>opMauwio narpyGKa. HecKonbKMMM t^MxcaTOpaMM 7 (cm. 4>wr. 4), ko- 
BoKOBue ponMKM 4 aaxpen/ieHu b kohmmcckom Topue 3icecTK0 coeAMHiibT MexAy co6om crep- 
onpasKe 2 c B03M0XH0CTbK> BpaiueHwn. Ohm 45 xchumm 8. Tbkmm o6paaoM ocymecTB/ifliOT 
He noAnpysKMHenu m ycTaHOBneHu coocho k onepaunio 4>hkcmpob3hmj? naTpy6xa 1 bcocto- 
4>opMoo6pa3yiomeMy CTepxHK) 3. rhmm noTepM ycTOMHMBOCTM. 

Rocne aToro npoM3BOAnT ycTaHOBxy nav 

Cnoco6 peMOHTa 3a K/iioMaeTcn b cneAyio- py6xa a 30He nospexcAeHMn o6caAHOft ko/ioh- 
meM. 50 hu. 

BnaMa/ie ocymecTB/iRiOT noA6op naipy5- Ann aToroc noMoiMbK>Aep)KaTeii»(HaMep- 

kb pacMeTHoro nepHMeTpa m ynpyrocm. naT- Texce He noxaaaH) naTpy6ox, aa^MKCMpoaaH- 
py6oK 1 Buno/iHJiioT e BMAe to HKOCTe h ho ro hum b coctoahmm noTepM ycTOftMM boctm, 
xpyroBoro UMAMHApa M3 MaTepnana o5naA3K> cnycKaiOT b cxaaxMHy m ycTanaB/iMBdiOT H3 
mero cbomctbom ynpyrocTM. npMMeM nepM- 55 ypoene y^acTKa noBpe)KAeHMR o6caAHOM ko- 
MeTp* uMAMHApa 6oAbiue BHyTpen Hero aohhu. CmrMBaiomMe nsTpyOox 1 <J>MKC3T0pu 
nepMMeTpa peMOHTM pycMOM o6caAHOH ko/ioh- 7 chmmbiot, nepeMemaa BBepx coeAMHnioiUMe 
hu, a AftMHa - 6oAbiue MHTepaana nospexcAe- mx cTepxHM 8. mto npMBOAMT k chatmio dbam* 
HMA o6caAHOM KOAOHHbt. B K3MecTBe anbHOH Harpyaxw. AeviCTByioiueM Ha naTpy6o»c. 
MaTepHana M3roToaneHHn natpy6ra Mox cer Qq a AeftcTBMeM ycM/iMft e o6onOMxe. ncrrepaB- 
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uieftycTOflMMBOCTb. naTpyfioic 1 ecwepamaeTC* 
b wcxoAMoe paBHOBecHoe coctowkmc 

B CWfly TOrO. 4T0 KCXOAHUW BHeiUHMPl am- 

aMerp naTpy6xa necKO/ibKO Ooiibiue BHyTpeH- 
Mero AwaMeTpa o6c3Ahom ko/iohhw. naTpy60K 5 
n«OTHO m paBHOMepHO npwKMMaeTCfl k o6caA- 
hom ico/iOHHe, nepeicpuB ynacTOK noBpe*Ae- 

HM*. 

Btjnn npoBeAeHbi na6opaTopHbie wcnbiTa- 
hm« cnoco5a peMOKra o6caAHbix ko/iohh Ha 10 
MOAe/iH o6caAMOft ko/iohhu c ue/iwo npo- 
BepKM ero pa6oTOcnoco6HOcm. MoAe/ib o5- 
csahom ko/iohhu n peACTaB/i«eT co6o& 

TOilCTOCTCMHyiO Tpy6y C BHyTpeHHMM AM3MeT- 

pom 80 mm, napaMBTpoM 251,2 mm m a/whom 15 
500 mm. 

naTpy60K Bbino/iHeH M3 CTewionnacTMica b. 
bma6 TOHicocTGHHoro KpyroBoro Mw/wHApa. 
TonmwHa crreHKM KOTOporo 0,3 mm. a nepwMeTp 
251.6 mm. 20 

B KaMecrBe npoTflrwBaioiuero ycTpoftCTBa 
Mcno/ib30Ba/iacb KOHusecKasi onpasxa co 

BXOAHbIM AM3MCTPOM 100 MM, BSIXOAHbIM - 70 

mm. AnwHOfl 600 mm c oahwm <J>opMoq6pa3yio- 
iumm crepxHeM BAO/ib BHyTpeHHew nosepxHO- 25 
ctm onpaBKM. npoTKXKa ocymecTB/ia/iacb 
AaB/ieHneM H3 Topeu naTpy6xa. Ha bwxoac M3 
npoTflntBatomero ycrpoacTBa naTpy6oK mmc/i 
AMaMeTp 70 mm, npwMeM <|>opMOo6pa3yK>iUMM 
crepxeHb ywe hb Kaca/ic* BbiBepnyTOM 060- 
jiomkm naTpy6K8, w b t3kom no/ioxeHMM naTpy- 30 
6ok 6un noc/ieAOsaTenbHO CTanyT AayMfl 
<t)MKcaTopaMM, coeAMHeHMbiMM MexAy co6oft 

AByMA CTailbHbIMM CTQpXCHflMM. 

3aTGM naTpy60K 6mjt cnymeH b MOAe/ib 
o6caAHOft ko/iohhu ao ypoBMP 30HW nospe*- 35 
AeHtm o6caAHO« KonoHHw c noMOtiibio Aepxca- 
Te/i«, nonepeMHbie pa3Mepw xoToporo He 
npeewiua/iM 70 mm. 3aTeM CTnrviBaioiuvie <J>mk- 
caTop u CABwra/w k BepxHeMy Topuy narpy 6ica 
sa cMeT ycwnMfl. nepeAaaaeMoro Mepe3 CTep*- 40 

. HW. 

B MOMeHT chuthji nocneAHero 4>MKcaTopa 
cbo6oahum narpySox nonHOCTbio BOCcraHo- 



bm/1 cbok) 4>opMy. npMXCaBUIMCb K BHyTpeHHCM 
demce o6caAHOM kohomhw m nepexpWB 30Hy 
noBpexAeHM^. 

AHanorMMHUM o6pa30M 6unw nposeAeHbi 
ncnbiTdHMR b ycnoBMflx no/iHoro 3ano/iHeHna 
MOAe/iw o6caAHOw ko/iohhu boaom. 

/Ia6opaTopHbie AaHHbie noATBepAwin pa- 
6oTOcnoco6HocTb AaHHoro cnoco63 pcmohtb 
o6caAHbix ko/iohh. (1aTpy6oK no/iHOCTbto. 6e3 
noBpeMAeHMw m ouiaAOK bocct3hobm/i cbok> 
4>opMy m ruioTHO o6nera/i BHyTpeHHioK) deHxy 
o6caAHOH ko/iohhu. M30/inpyji 30Hy nospex- 
AeHMA. 

CD OP My /I a M306pBT.eHMfl 

Cnoco6 peMOHTa o6caAHux ko/iohh. 
BK/itOMaioiUMft noA^op naTpy6xa pacseTHoro 
nepviMeTpa. nonepeHHyio ^e<tK>pMauMio naT- 
py6Ka no eceft AnwHe. cnycK €ro b cKB3xcnHy m 
ycTdHOBKy b 30He noapcxAeHHw, o t n m m a 10- 
m H M C 51 TeM, MTO. c ueflbio noByuieHMfl 
3<t>4>eKTUBHOCTM pBMOHTHux pa6oT m o6ecne- 
neHMP paBHOMepHoro npMxaTun narpy6Ka no 
Been ero AflMHe k o6caAMOM ko/iohhc npw oa- 
HOBpeMeHHOM ynpomeHMM npouecca ycTa- 
hobkm naTpy6Ka 33 CSOT MCK/IK)HeHM» 
AononHHTe/ibHoro B03Ae«CTBM« Ha nero. Ma- 
Tepwa/t naTpy6Ka Bbi6wpaiOT no MOAy/>»6 ynpy- 
rocm E, npimeM nocneAKviR onpeAe/iniOT M3 

COOTHOLUeHUfl 

E - MP / 
(h/R) 1Vfe % 

tab P - KowTaKTHoe AaB/ieHwe naTpyOKa Ha 
deHKM o6caAHOft ko/iohhu: 

h- TonmwHa CTenKM n3Tpy6xa; 

R - paAwyc BHyTpeHHefi noaepxHOCTM 06- 

CdAHOM KO/IOHHbl, 

a nonepeHHyio Ae^opMauw^ naTpy6Ka no 
Bcefc AnwHe ocymecTB/iflioT ao notepn ycToii- 

MMBOCTM. 33TeM erO <J)MKCMpyK>TS 3TOM COCTO- 

rhmh 11 nocne cnycxa b 3QHynoBpexAeHvisi 
4>MKcaTopu GHMMaioT. \'\"'y 
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foe. 3 Qua. I* 



CocTa BMTe/i b O.MyxaMeTrapunoa 
PeAaKTop O.Ctchwh3 TexpeA M-Mopreman Koppeicrop CnaTpyujeaa 

3aK33 1426 Tnpa*c noAnwcHoe 

BHMMnn TocyAapcTBeHHoro KOMmeTa no M3a6peTeHMnM n otkpwtmam npw TKHT CCCP 
1 13035. MocKBd, X-35. Payuicicaa na6.. 4/5 
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Qua. S 



Cocra awe/ib a>.MyxaMerrapnnoB 
PeAarrop O.Ctchi4H3 TexpeA M.Moprema/i Koppeicrop CnaTpytuesa 

3a*a3 1426 TMpa* rioArwcHoe 

BHUMnn rocyAapcTeeNKoro KOMtueTa no n3Q6pOTeHMWM m otkputmam npw TKHT CCCP 
1 13035. MocKBa, X-35. Payiucicafl Ha6„ 4/5 
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(54) METHOD FOR CASING REPAIR 

(57) Use: repair of sections with localized 
failure and defects in casing walls. 
Essence of invention: a cylindrical sleeve 
of calculated perimeter is selected where 
the perimeter length is greater 



than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 A?/(h/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 11: Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 25 1 .6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E > 1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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